). Gene sequences were downloaded from Genbank s2 and aligned using MUSCLE s3 under default settings. For Leptolalax, Xenophrys, Xenopus, Hyla, Leptobrachium, Rana and Meristogenys, because different species were sequenced across different genes, we merged the gene data of different species into the same genus in our analysis. The analysis was performed under Maximum Parsimony criterion using POY 4.1.2 s4 . Tree searching methods include tree building, swapping using TBR, perturbation using ratchet, and tree fusing. Besides the combined analysis as shown in the paper, we also ran a morphology-only analysis. It recovered 106 MPTs and a strict consensus (Supplementary Figure S1 ) that, while had less overall resolution than the combined analysis, did also recover a monophyletic Pelobatoidea and Prospea as the sister taxon to
Spea. A few differences between the morphological tree and the combined tree include:
1) the morphological tree does not resolve the root node of Pelobatoidea, leaving a polytomy among Pelobatidae, Scaphiopodidae, Megophryidae and Pelodytidae; 2) it supports a monophyletic relationship of Pelobates syriacus and Pelobates fuscus, which is not supported by the combined analysis; 3) it supports a monophyletic relationship of Alytes and Discoglossus, which is not supported by the combined analysis.
Biogeographic Analyses. We performed the S-DIVA reconstruction and Bayesian MCMC analyses using RASP 24 . Two analyses bear similar results, so we only show the results from the Bayesian analysis. 55 MPTs were used to generate a "condensed tree" in RASP, which was subsequently used for both analyses. Four distribution units are defined and assigned to each taxon: East Asia (northern China, Mongolia and East Siberia), Europe, North America and Gondwana (which includes South East Asia). For both analyses we used the default settings, and for the Bayesian analysis we set the root distribution to follow the outgroup. the skull is measured from the tip of snout to the foraman magnum, and the width is measured from its widest part, usually at the angle of jaws. In Triadobatrachus the skull is wider than long, and this is considered as the primitive condition.
Morphological Data Matrix
2. Sculpture on dermal skull roof: absent or only weakly present (0); or present, with a pitted pattern (1); or present, with a grooved pattern (2).
Remarks: Modified from [19] (character 3) and [20] (character 2).
Triadobatrachus has low irregular rugosities on the anterior part of the frontoparietal, but not on other dermal roofing bones. Extensive sculpture of dermal skull roof can be seen in Pelobates as having a pitted pattern, and in
Scaphiopus as having a grooved pattern.
3. Medial contact of nasals: contact present (0); or contact absent (1); or nasal fused medially (2).
Remarks: Modified from [20] (character 3). Triadobatrachus is reconstructed to
have two nasals with a medial articulation, and this is considered to be primitive.
Condition 1 is seen in living leiopelmatids and pelodytids, and condition 2 is seen in Xenopus.
4. Anterolateral margin of nasal: nasal with a concave anterolateral margin for embracing the narial opening (0); or nasal more circular, with essentially a straight anterolateral margin, not embracing the narial opening (1).
Remarks: Modified from [19] (character 5). The polarity is tentative, because
Triadobatrachus has no anterior part of nasal preserved. In Jurassic frog Vieraella and Notobatrachus, the nasal has a concave anterolateral margin, so this is considered primitive. Condition 1 is seen in most pelobatoids. 10. Dorsal exposure of frontoparietal fontanelle: fontanelle not exposed (0); exposed 50% of its length or less (1); or exposed more than 50% of its length (2).
Remarks: Modified from [19] (character 22) and [20] (character 8).
Triadobatrachus has no fontanelle exposed dorsally between the frontoparietals, and it is considered as the primitive condition. Notobatrachus was reported to have a paired sphenethmoid s8 , but was later questioned s5 . We coded this character as "?" in Notobatrachus. Triadobatrachus has an ossified columella preserved s5 ( fig. 3) Triadobatrachus has free ribs on all its presacrals and this is considered as the primitive condition. Remarks: Modified from [13] (character 46). Triadobatrachus has a short tail, with length significantly shorter than the combined length of the presacral vertebrae. In case of a fused urostyle, it is shorter than the combined length of presacral vertebrae in fossils such as Vieraella and Notobatrachus. So a short
